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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and a hybrid semiconductor device which can 
cope with multiple types (multiple generations) of 
supply voltages and voltage levels without increasing 
the number and the number of types of input/output 
ports in a specific semiconductor device such as the 
latest generation semiconductor chip. 

SOLUTION: On receiving a signal (SVS2, SVS3,...) 
having a voltage level (Vs2, Vs3,...) different from a 
prescribed voltage level (Vs1) employed by a specific 
semiconductor device 100, a signal voltage level 
conversion circuit 206 converts the signal to the 
prescribed voltage level (Vs1) and then outputs the 
converted signal to the specific semiconductor device 
100. and/or converts a signal (SVSi) of the prescribed 
voltage level (Vs1) output from the specific 
semiconductor device 100 into a voltage level (Vs2, 
Vs3,...) different from the prescribed voltage level 
(Vsl), and then sends the converted signal to a second 
semiconductor device 120 or whatever that is different 



from the specific semiconductor device 1 00. 
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(57) [S*«J] 

si) titmfji'itcmKi'^Ji (Vs2. Vs3- ) ©{i# 

(SVs2. SVs3-) «r5Wr. -ecoff-f «rHlfS©SEE 
U-sjl/ (Vsl) tests* L/r1$S¥i»«:il{B 1 OO-^im 

$n-Sfi^3E©«ffU-<-»U (Vsl) Ofi# (SVsl) 
©BfT:£©«EU'<.il' (Vsl) i«l?^c-ofcSEU-«^l' 
(Vs2, Vs3-) iC^mL. #5t*^l<*Kgl 0 0i« 
XlJ©fl^A 2 ©ijiiSft^S 1 2 0 i''^ «k A^r 4. 



VddV 



Vddl 
or 

Vd(12 
or 

VddS 




120* 




' st^ I ' 
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130 



Vdd3 
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m^<D i7Uyi' JliStfc i WS^f o D ja-»$fe©{t 

s. 

t -ecfi-^^rltif BBf S©«E U'^ -'^ tcg^jft b Ttiif E 

mt-Thimm 5 gB«i©fifiS^*t*$ia. 



i -r ■sifls? ^ 5 gBi£©ii^*»<*^a. 

E=&«WT. *<D«ii5«E*WfB3f5e©aEb-«Jl'K:^ 

^ L -c BuiB!t#3E*ai*^a'^ i A:^-r ^)mvsmE u-^ 
®«b-r-5.iifi£*^(*^a. 

[ 1 0 ] tn^n^^mwmwimnmgim^m 

■r S 5«3K^ 9 iBt)t©ilfi£*^«:«a. 

1 1 ] iiriBii#«ii^{*^iaiB?sB^ffl¥» 

!j#a!t i -r ■£. fs*3i 9 ietg<Dig^*2ii*»a. 

[ iS^^ 1 2 ] BuiB!^:£*S!<*^a*J J: 0'l5SB^Affl 

i5iB!^«¥ss<*^a t wM^iSimmmi^mm i * . 

tf ^> *J J: OVS fcli A:*) •& <fc 5 tc^^ § n/c^S 

ii^^f^a^. 

© p i' jijKSfc©m#i liS'ic s n memL^c^ 
a. 

t^n-^m 1 3SB4s©?is)c^<*^a. 

t*$iai*. — o©^i^/^•5.•5r-i;F»9^crt«ufcci* 
!^ i -r ■& 1 3 gBt£©igJiS*«<*»a. 
[ nam. 1 e ] mz%^^mtwmm.m^ um^msm 
mtw^m.ifi. ^n^n«ij<@©*«i*9^ »p . 

©>;- F7 u-AOT-^-^^ Fiictsabfecii^ffi 

[0 00 1 ] 

[^?s©)ar2.8r<ii5»if} %mR\v=mw^mMiiWS^ 

^\ti^A-^^} y F 1 C^VACU (lAilti Chip Module ) 

©<fc 5 <cjies*«i*^aicMr 4 . 

[0 00 2) 

lse3S©iS}iB] ifi=?. #cccvios-LSi (cmos 



3 

[0 00 3] -r^rte^, CM0S-ai^5'i'LS ICDJ: 

tlX, » 5 [ V ] -S-C * o /c«®«EE-^m#«E U 

^jvti, 'A<DnR-ci,t3 [V] ^©:^CD-Sf^r» 
2 [V] ^M:*i^L.T3fer*$»). -s-u-csecci^cDi&f^ 
r«i [V] ^'siittyii*^ j:^k:. mmR<o^mw 

[0 004] 

[0 005] cofcib. -rxot^T.T-j^imm-r^tcit 

[0 0 0 6] itfc. «i8taff*iSfeia«. *n*ffll>r 

¥aii*^gW«iflP^4©-C*5*^e.. -€-©Si5:-3/c^jEi 

©>>;^f-Art-c«»©(i-i»«EU'<;i/3&ss«^€>c i i 

^c^>. cotctb. ^iSSE©S:S©s^f-^fciH3H*^g 

W. -?-©S?t-3fcS®att*Sl»BS!i-ofcft-^«EU 
-«jKC«8i«:*MCL/cflffiB[©A:t»^- h (^m-m^H 

rttifi^. m«i 0 oob-^isuiisetc-ei^i 

l/r2^g. 3<g-©ct'>tc3e,{cJ^Lr. $6^cSjS 
^f>{t m^^- hit) *m&StxrLt'!>, *St> 

[0 0 0 7] &iimm<o^mtimA,-c{,^i>. 

•7rafc$!!i»#S$ "3 ©Wlitr t'^ii7'ni2;^±©B8t 
?*i^<Ti?iS3;:^ h*5]S<ntiiS|fijK:*SSff1*f^© 
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E^■^JMt*^Ji^Tu^.©r. sfc^as© (ttrisft 

[0 00 8 1 C©fc«>. «*>^aS©m-^fflA:^;l<- h 
•?>fi^ffllli;^#- h**iH*Sj®fflA:^'i<- h^^iiif'S 

i^cO. -?-©J:^^lg^ffi||©AI±l:^#- h?:— ^©SSr 

•5, S*t:t^-&t*.5. Se;^c. -?■©<}: 5 {c^S(©AtB 
htr-o©*^^:^^-,^'^^^^]^*?.*:. -g-C^li 
©AtB;'3'i<- h ©AWMBK:<fc o r > **©<i^iKia© 

[0009] :*:^l8«*>3*>-2.raja.#.K:ffi*T!fe3n/fcfc 
©•C. -toeWtt. «lftSft©*2SI*f^ .y7'©J:^i&# 

s©#^«j^gtc*jwsAtfi:^^- h ©fia-^sa^ii'^ 
>i:c»fe©tcis%o-o. ^ais (^mf^) ©s?smsE-?>s 
20 lEb'^Ji'tci^it.-r* c t*Rrfifei-r.5^f*iig4sJ:cif 

[0010] 

[afii*«?^r-s/c«>©^S] 2t:#eisccj;s^i©i|£jg 

«Ji|gtt. 9r5E©«BEb--«Jl'©fg#©ta:**?f!>*5J:Cf 
/'*/c«A;'3*SWSJ:^tcSS?n/c (^l-rtitf. 
^3£©SEU'<;u©ii-^©l±J:^*/cBA^©^%. 

t : tiTleI«) ^=mW^mc1^hX'pU<. t 

T«t»e>n4 (^m-rn«. *©j:5ii'^s©*«<*« 

30 gtcSi^sn. *:fc-e-nJWJ1-©S^rrj/ca)EU'-«^U©m 

^tfe-C*^., il^^Ci : li(Tl5l«6) . mfie©i|iiiSi*il 
g (C*a?r. J!ilT-Ctt!^S¥»»ilgiifAJa^*»)) 
itta«<*0*a»<^gr*-5-C. @f3E©«JEU'<Jl' itt 
-3 l^cmE U-^^l-Cfi-^ ?rS:tt T-f- ©ft-^ S©S 
EU'<jKcS!»[tTdi:^)-r.5. *JJ:C//*/cii»f3E©« 

n u-i ji/tcggft LTa:^r i^^«E u-i^n^Bss* 

40 [0 0 1 1 ] sfc. ^^^nicj:z>mz<o^^mwmmt. 

« A;^ * s w * ct ^ cc ^ ? n fc^^mwmmicsn Lr^J> 
fj:< ttmm^tixmi^htii. 4$;c*^(*^gi««ij 
i*©ij£iif*$gi'C*^r, ^5E©d'o7>jg«»i«s 
-3 p .V d'm$S!©fi#*Si:tT-?-©fi-^%B^S© 

50 [0012] :*#6BJtc J:S» 1 ©jg)|£**ft2Ka«. 
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tj:t'ic$^LXXt)^rii> ; JilTlll«) {i-^mffU'<;i'S: 
[ 0 0 1 3 3 *^BJiCj:4m2©SR5E^ia3l<*^« 

[0014] *«Bj{cJ:SSI3<Dffifi£5|i3l»^a 

* ?c A:»3 -s <fc ^ tcgse s nfc!t$s^^<*»a 

[0015] :$:?feWlc J:-Slfiri Oi|^<*(KaSfcB*» 
miHlM36«. #Si*^<*^a©Srab-Cl,>SBFr^©mEU 
*»f 3£©«E U tc^m b -C ^^^|i3««J^a--^ i HI* 

[0016] *|%?SK:<J:.5^2©fifiJi*3lf*SSarB^ 
WT. -e-©«jSaE?rB'TS©SEU-^JKC^}^L-C!|#S 

iji3S*^a'^iai::^-r4. c©i*. ^jE^ji^^atc 

[0017] 2|s:#feBjK:a:-5ll2©*3S<*«a*fc«*:|% 
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BjK:J:S^3©?lEK¥!if**^a-C«. n 5> i'JijKll^lE 
:»Jb-C. !|#5£*3S{*^a<!:»SIJ©*«i*^a'i:i''^iA 

t)-ri>. c©it. !^s*3»i*siatcB. iJ>^c<itBf 
*u«^n?.43(tffl-rsAm:t)'i<- 6n-ci*4 

[ 0 0 1 8 ] iSrfc. ±iB© J: ^> 1 ©*«ft$ia* fc 
2 ©^2»i*^S tC I ^ T « , BfTS©mE U ^ -'I' i « 
o /caE U'<-'l'©Sj!E«E^:SW r-g-cmj^SE?: 
Biriag'f3t©SE I'-^^l'tcSlSfe t±J:*)-r *«iS«E 

^t,c-ri>C^lcJ:<0 . §e>icS®SEtcoi,i-Cfc. !^5£ 
¥*<*^a*5}ig^b-CC^-SB'f3E©«aSlSEA:t»ffl')<- h 

20 imufci-i-cmts. 

[ 0 0 1 9 ] ±12© J: ^ ncH 1 ©SlfiR^^S^^a 

* am 2 ©2gfi£¥ai*t^as i*^ 3 om^mi*^ 
acctei^-cij. ^5e*i»i*sgatsssffl*3i««ai4 

— o©ieiKis«±tcjii^L'r« ^ribii^i:>'^i>i^- 
K i/ f - Aftr s c i Bjtg-c* ^> . 

[0 020] #5c*i»<*«ai^l«ffi^(* 
J^at* — ?©||^-'^••;'^7--i;'rt^crtiSb-c. i,>t>t9>2. 

[0 0 2 1 ] i$3t¥3»(*Jsate<tt^8sfB^ii 

U-AWT'f 7> F±lCtSaL/. — ^©^^^■'--'dr 
- i^rt tc^^-r i J: ^ ic U T t <fc t 
[0022] 

[002 3] Cl^ 1 ©JIJg©Jf5Sg] H 1 *^H«©S 
1 ©|life©?e!®tC^.5?gE!<;¥**^^a©±SSI5©<«SR* 
«Sie^Cc^L/cfc©-C-S)-2). Jtt*J. :$:»aj©^ 1 ©^iS 
40 ©JBjBIK:{!6-5¥j»i*$5aB, IIHe«3K:c©ilEE#3l<*« 
a©«fi£Si^©— ^ <!: 6 t ©-e* ^> 6 . 

[0 024] C©SSR¥5»i*iia«. aaSSEi 

S©^E (Vddi ) ^rSWr. •e©Sjig^E«:fflt<^r<'P 
IbL. r't3£©SEU-^JI' (Vsl) ©d^ (SVsl) ©Hi 
:^*5 J: 0*A:^^r^f ^ J: ^ tc^S S titc-rjc^^^mw. 
(WT. Cti<S:fl6©l5-3/caEU'<Jl'*^flSb'CC»4^ii 
«i*«S i ESiJ-r -5 ;rc*(C . !^3£*3Sf*«a i 1^* C i 

SO iB©J:^ittSil*#«.»'&^-rfc»©*CCffli>Sfc©r*o 
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^w^m 1 0 0 ic*t bx^m^ hKn $ n s^^c -o 

S)EU-«;U (Vs2. Vs3. -VsN) Oit-^ (SVs2. S 
Vs3, •••SVsN) =&. ±fa©J:^!^CB^S©SJEU'<;i' 

(vsi) o«# (svsi) ic^ife-r5ci-?>. 

!^3£i|^f*^B 1 0 0 *>6W:^i$n4±ECDJ: ^> ^c»fS 
CDSEU-^;!' (Vsl) ©ff-^ (SVsl) ?ri4g|JCDS!5:-5 
/c^lEU'^Jl' (Vs2. Vs3. • -VsN) ©lt# (SVs2. 
SVs3. "SVsN) icm^-ri,C6. *5j:0-i^giJ*>*E>tt 
*S3n-5S>&:-3/c«EU'<;KD«iS«E <Vdcl2 . Vdd 

3. - vcidN) ^:±i^©J:^^tm:E©«^ssE (Vdca ) 

iC^^Lr#S*ij|i*^S 1 0 0 icAtin C i =&!f ^ 

[0 025] 3: ^icnmicit. ^^mmi^ms i o o 

«. 2 [V] JWT©<fce>it£l5^Eu--i;i'©lij®«E*jJ: 

jSf*tgg (»2©*«f*^gi 2 0. m3<D^i^ms 

1 3 OJjti') ©^JSma (Vddn) ^ft# (SVsn) © 
aEU-<;l/ (Vsn) *S3 [V] JW±^5 [V] JW±©J: 

1 0 0 «S/J^©mI^ U-^JU (VsKVsn ; n=1.2,3 

[0 026] -flstc, a5fess (mmmR) ©f^^-wj^a 
s«tcii^$n-2.±r©4i«tt^gtj. i£>-rL 

a^v^x^t. -e-c-c^tcSfflsnrii^otiiBttf^© 

;^{3Si'. ffe©iBl»^Jib-^Jt'tCSS;«Sn/£m?S^li-^»m 

s c i *s ojfigr* * J: ^ cess? n 4 C i *<s 

iSSi-rs !|tS¥«i*S?Sl 0 0©m?S^E 
(Vddi) (Vsa) 3&i. {fe©*^f*S5S©m 

©i-r-5.. ■r^t*^-^. 0 o<Dmm^s. 

«:VclcaiL. fte© (!^S^#f*SISl OOfcMlKSn 
4i1-g|J©) *««£iiaOfll««ff=&Vdcl2. Vdd3 - Vdd 
N i-fSi. Vddl<Vdd2^Vdd3--^VddN T^S^j 
©i-r-5. S:^c. !|#^*«f*SSgl 0 0©fi-^©®iu 

s3"VsN i-r-Si. Vsl<Vs2^Vs3-^VsNr*S 

t©<frs. 
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[0027 ] C©!^^*»(*$lg 1 0 0 ±g2©J: ^ 
^t<5U«EEU'<;l'©«il5tiE ( Vddl) i,-fctb<D 

t:> : JEiT^«) 1 0 1 i. <si»flff u-^^u (Vsl) © 
(SVsi) <OAtlisJ:Uliitl^n'!)fcit(Dm^Am 
tJ^^-V (PVsn) 1 0 2i?:Wl/TC»4*i. ^©flfe 
©aEl^-^Jl'©®®«E (Vdd2,Vdd3-) -^sg-^ (Vs 

2. vs3- ) ©A:^-^'ai^*tf5fca)©Aa3:^#-h«t 

[0028 ] C©4tS*«(*«g 1 0 0 ©iS©(i# 

rfco. ^m>mmwmm (»2©¥iii*^ai 2o-?> 
03©4i3ii*«ai 3 om) *^?>?^r4j:^jnc^jftffl 
2oo*^LrA*? * i . 

mjsmE (Vddl) im^mmm.i:bxmi^x. •€•©§ 

s2oo^^Lx9^u<o^m»i^m^tm:tj mm) r 

[0 029 ] ^Wim^mi^mm2 o o a. m^(D^tj:-y 

tcttEE.\y^}l^<DWSMS. (Vddl. Vdd2. - VdcW) ?r 

^iii,-7)l'=^'^mmKXt)^~ h 2 0 1 i. ^OXJlS 

n/cSissE*. ^t5£*«(*isai o oi>mmLx\,^i 

9Kl"<)V (Vddl) tc^Lrja:*cr-5#5£a®.«E 

tB::^;l<- h 2 0 2 <t, igAf ©g!tco/c^u-^;u (Vs 

2, Vs3. - VsN) ©fi-^ (SVs2, SVs3. "SVs 

-h (PVs2. PVs3, -pvsN) 2 0 Si. ■e©A:^i 
s*ifcfi# (svs2. svs3. -svsN) i^m^^m» 

0 0*5figffllyt:i,»-2>«EU'<;l' (Vsl) ic^WlL 

xu!!>m^ (SVsl) imtjr^. st-tca^m^mi^Si 
ai 0 o*^6.ai:^)Sn?cSEu-^.'u (Vsi) ©<i# (s 
Vsl) ^s:ifi><^mm-^xmt]^-\' (pvsi) 204 
i. !^^¥^»^xi 0 oimmLxi,^i>mi£o>^iy 

■01 (Vddl) ilJ^^C-5/cWEU-^;l'©S?SSE (Vd 
d2 . Vdd3. -VddN) *fTS©aEU'<Jl' (Vddl) tC 
^•r.6KiE«EU'«:JHE8SllgS2 0 5i. 

jiai 0 oiimmLxi^z>mm<Dms.i'^}i' (Vsi) i 

l*S)5:-pfc«EU-^^U (Vs2. Vs3, -Vsn) ©fi# 
(SVs2. SVsi - SVsN) «:Bf3c©^E U'^^l' (V 
si) ©<i# (SVsl) ic^ikLXtiit)ti>C6. ieJ:Zf 

m^<DmKi-<}\^ (Vsl) ©ff^ (SVsl) ^^(omm 

©«EU-^^l'<tWS^tt>fcSEU-^Jl' (Vs2. Vs3. - 
VsN) ©fg-^ (SVs2. SVs3. - SVsn) tC^^LX 
iii:hri> C iJfctf !>fi#«EU'<Jl'^lft@882 0 6 i% 

mxxi^ho 

[0 03 0] &*J. •Sft#Alil;'3^- h (PVs2. PV 
S3. - PVsN) 2 0 3». m«PVs2*i^2©*ji«t 
^SI 2 0O<i#Affi;^5j<-l- (PVs22) 12 1{C« 

^sti. p V s3*i^ 3 <Dmmi$ms 1 3 0 om^Atiitl 
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h (PVs33) 1 3 1 icmWit^tii>. il^^ij:^ 
[0 03 1 ] S?®SEl-^Jl'S!i^@K2 0 5 i l/TB. 

!^5£¥^<*^ai 0 o*^Sfflt/-ci^?>p;TS©aEu-^ji' 

(Vdctl) J:*? 4>ll5l-^SiS«ff (Vcld2 , VdcB. -Vdd 
a -VddN) ^1^2 (ttcitf^>zf) ti^iC\t. 

^S*'5l»tt^'<J^^^7i'lHlK) 2 1 ofei'*j?Stcffli,» lo 
ms.m^<owi!^.ip 6 « . 0/1 ©esu^^ t s ^ -rnis 

l/Tt. T:*-ai^<i#©ti#©J:'>&<g#?S» 

3!)i:t U iyi-ilt ttS i& o © i i. i l ^ -5 ^c^FtP-^ B 

:7Ta8S2 1 0Jac<if*»3StcJ^(,>SCi*>-C*^). 20 

[0 03 2 ] Sfc. rL(Dii*)W^K.\y^i^^i>'y'^^ 

ft-^a)Eu-i;u^iii!S2 0 etcfcjifjBncfc©^**. 
■rtt*>^> {i-^®iU'<^i'^^i9iS82 0 6 i ur fc. fi«J 

K*/c«U'<;U'>:7 ^'lilK) 2 1 O^ci'^rSfatCffll^S 
C:i*s-C#4. liU. {i-^«)EU^^l'l^ll882 0 6© 
ti-^(C«, <I-^K*t-r^{I#m)EU-^Jl'^}^lISS2 0 6 
@i*©-^>f-i^>;^*5;^t -f^f-i^^x-S 
;^-7?»5^>4^^K:jBHL/-fc>'-YX©ie:^-^<t#©3lS^ 30 
©^fS^3!^^D-&^n355*4©-C. ^©i^^c^tP^© 
POa <t ■& > f - if 5:4 1; ^£t» J: ^ JfclllSltJSSi 

10 0 3 3] #s*«{*KSi 0 ofcJcy^-e- 

©flfe©ll 2 ©*3H*^g 1 2 0 3 ©¥«{*^a 1 3 

oic*jw.&«isgffla# ({'ps(jB#) (omw^^ifi-Km-c^ 

^h-rsciJSsfti^ti^-^. fii^©«-^Aai;t)!l<-f-*«^ 
iT,-?nB'TS©^Eb'<^l'«: 1 1 ^tlDlcSSSn/cfc© 

■c*sj*^tc{i, !t#s**f*sia 1 0 o©efSosEu 

-iil' (Vsl) <J:Ofcm^«IIt'-^^l' (Vs2. Vs3 ") © 40 

\%^^, •SMJ55vtcJ:orm5c©mEU-^Jl' (Vsi) 
P*E-r-i>C<ti^ti-'bpI«g-C*-&. {11/. C©^mS!a5: 
fi#©^SU-^Jl'©^^i£:ffi(,i-2)lS^«:B. ±i!iL/i:i 
^ > f - a''^^^ 3&s:^t < o r > x©i»^-f>fi^ 

jl5l^*54i;€>**ifc*'5)©f . ■€-©ct^^t'f>t'-^^ 
>;5^©ii:^^©:T^P-&*i4D^ctiiS^tc©*, l^Efflic 

■C*S*^6, Smffiln?:fflt^fc^EW-<Jl'©^Jft©^ffi 

«. {f-^©mu-^Ji'©P5E{bic>!tL/-rJ:0 fcmiSmE so 
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[0 034] iLicMMi. 's^^\m%m^wik^ 1 0 0*> 
iE>ia:^3nfcB'f3e©sEu-^^i' (vsi) ©{i# (svs 

1) J:«3^t^mEW'<-'l' (Vs2, Vs3, -Vsn. •• 
VsN;2^n) lCU-rffi;^|-r.5. it^^Jc^iC. 
9i^^S 2 0 0 ©fi#«E U'<Jl'g3ftI188 2 0 6 ic J: -5 

!^)E¥*<*^ai 0 o*^6©ffii^'^Eu^;i'©«?s 

SE <Vd<Jl) ■?={t-^ (SVsl) 4. J;OflBC^mEU'< 
JUtC^E (U'<;l'>'7 h) L.T51-3|5©^n©*2f^*^» 
(Wittf ^ 2 ©*i»<*«{B 1 2 0 3 ©*l»(*Siai 1 
3 0) ^}LW^-t^^'^Uiiv:.\i. S3tc-{?!l'&8l^e<j 

^) 2 1 1©J:^)&: h'7>e;';^^'3R^*^«,>/cJtiHliK 
iCi-oT. i|tS*^<*^gl 0 0*^6ai;'3$4a^i5SE 
U-<;U (Vsi) ©{f-^ (SVsl) 4. mn©**<*^a 
AiSfflb-Ct^-Sm^SEU-^^l- (Vsn: VsKVsn) © 
m# (SVsn) K:*e*ao-cffl:ti-r^>e:i:^j:i'*S:af*W# 
a<J:bTigfflpJtfe-C*.5>, C©itiil|li^^7^lF ET 2 
1 i©J:^/j:h^>s^xir^^tcj;^ii»i%?fe)itiit)tc 

^1 0 0Ji(i4©?at»SEU-^;l'*SfflL.Tli&^2© 

m^w&m. 1 2 0-^^ 3 <o^w^ 1 3 0 «:*t urtt 
*& s n 2> > i}ts*^i*^a 1 0 0 ©siSfiE ( V dcn) 

J:0 feiSt»«EU-^JV'©«i®SE (Vdd2. Vdd3. -V 
ddN) fj:t-*S?iitCfflC»?.C<!:*s-C*-5. 
[0 03 5] 3^*5. 0 3tCiSL/c— i-fSIJ©^!! 
<D*3«i*$?S (S^=^BS) <h!|$S¥jSf*^a 1 0 0 i© 

'm:(o{%^<o^^ t K) —mmom^ ( s vsn) tco 

t 1 o©ft#Aa:^I'i<- h (PVsn) ^/MxTtfSt© 
tL-CJBt). ^n©^i3f»^a*^6!r#5t*2f{*^ai 0 

t:Si?3l/:fcJ:^!tt*;atcj:oT|^E (i^ 4 1>« 

U-<Jl/->-7 b) LTl^-S), 

[0036] ±12© J: ^ Ji^$S^li«(*^a 1 0 0 *J J: i^f 

mim^mi$^s2 o o«. ^sajjh i o uimvfc^ ^ 
i£«gaffi3 0 1 tt^cDrnmi-cm^ity v ^ y^f- y 
ic. — 3©-b7 5 V ^ms. 3 0 2 uii\,v4Mwmm^ 

9- V 7*©«J.«-C!^5E¥J!H*^a 1 0 0 *jJ:C/^ffl*ii 
«^a2 0 0?:*Slb-C. ?g^*itf*^g?rtilfiX-r-&«fc 
^>ccbTtJ;t^. ^l^2if*ft«i]8g^-:':7"©<^ 
llrttJft < , 0 1 2 IC— ^Jtrjj^ L/cJ: ^ tc. «?!l^lig}Jt 
^-JU Kt-t^ci'tcj: o-CtJih^tDfc^ 7 2> 'T-i> 
<Dii')tiJ^-j>r-Vy f'lC J: -5 T $ n/c^jSt^SfS 
[5ISgg|5p°oi LT. m^i^:^''y:^ • x:j<+-> • 7"'; > HE 
ita«tg3 0 5±tc, ^©fl^©»lilpl?S-?>a<?©«^@88 
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--oO'J-h'-y 0 6©7-f ^>K3 0 7±{C# 

mmm^ms i o o ^^:mmm^m»^sz o o 

±1>X. 9i^litD I P (Dual Inline Package ) ©J:^ 

0 0 t^m^mwmsz o o <!:?rrtjai,/c«L®i-r-s. 
[0037] i>:K:. c©gfiR*a?(*^a©fiif'Ptcot,»r 

[0038) !^S*««:$IB 1 0 OHmm bXl^i>mE. 

(VdcC. Vdd3. - VddN) *5^»^^^{*i^B2 0 0 
CD-7;U?^«jig^liA**- h2 0 1 lcA:tl$nSi. 

^|o|»2 0 5(2. S^SSE (Vdd2. Vdd3. - Vdd 

N) «ri'5>r^Sfc«;^7>(';^*-5t»«u-^;i/£^7 hr 
S^ci-L-r. mffU'^^l' (Vddl) iC^mti,. 20 
[0 039]* bT COD^tftS*l/c«®«ff (Vddl) 
«, ^ffl*^l<*^g2 0 0©!^Sm?S^QEffi:t)'J<- h 

2 0 2Ji>6tU:^3*i-r. #s#^*tsssi oo©Si!gm 

BEA:^sK- H 0 1 ^tAt)Stii>. 

[0 040] mmc'z>{,>x i>mmmic. ^mmmi^m 

Bl 0 0*iJSfflUt:i»^>^EEU-^^U (Vsl) ias^ro 
:fc?iEEU^^U (Vs2. Vs3. -VsN) 6D<t-^ (SVs2, 
SVs3. -SVsN) *l> S:^*«tt^g2 0 0 ©Sit 

#Am:^'i<-h (PVs2, PVs3, - pvsN) 2 0 ate 
Ati^tii,^. ■€-©s:^*»#i^g2 0 oicrtM^n 30 

.(Vs2. Vs3. • -VsN) *-?-n-?'ni'-7>:?"*/c«;^-7 

(Vsl) (svsi) tcaijft-rs. ■s-urcoc^jft 

^tl/cft-^ (SVsl) «. ^}ftffii}ije»^g2 0 0CDit# 

Sfi#Atti;b'-i<- h (PVsi) 2 0 4*^6t±J*s*ar. 
#5E^i*SIS 1 0 0 ©fi-^AUi;^'J<- h ( P V SOI) 

1 0 2icx:h^tii>. sttcMic, ^mmm^ms 1 0 0 
©{i-^Ata:^5l<- h (PVsii) 1 0 23!p6m:*?n/c 

(g(,^SEb'<^U (Vsl) ©fi-^ (SVsl) «. «?!littfEl 40 
3{C^UfcJ:^^cFET2 1 1 ^ci'*fflt»fc^#«BEU 

'<;bS«si5iss2 0 etcjcoTififi (SJffwo^E) $n 

r. ^g|5©S¥aH*$IS (^2©i|i!Sf*IISl 2 0.^ 

3(ommi^»ai 3om) ©sau-^^i/ (Vs2. vs3. 

-Vsa -VsN) ©m-^ (SVs2. SVs3. - SVsn. 

-svsN) ic-?-n^taa»?n. ^riib\t^i^^mf$ 

^32 0 0©Sft-^AtB:t>d<- h (PVs2. PVs3. ••• 
PVsn. - PVsN) 2 0 3ifiibtiit)Stir, ^<D^ti^ 
n*ii^gi5©^ n ©iji^ittS^ gJC W S fi-^ A mt)^^~V 
(PVs22. PVs33. • PVsnn. " PVsNN) 12 1. SO 
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1 3 1- ••'^i#^A:t»2ns. 

[004 1 ] C©J: ^ tC. !f#S*^(*J?S 1 0 OTtt. 
rnjSi^ (Vddl) feJ:CXfi^ (SVsl) Jil5^©»C^m 
EU-i^UOSjffiflSE (Vdd2. Vdd3 ") (Vs2. 
Vs3 - ) {CS*f SW]E14?:fiff-rSfc«)fCtS*Bi£:.||i 

(^L/)&<rt?^tr©-C. ■€-©«>g*jJ:t)fi3ig7'n-fe;;^ 
tli^it>XfsW,tt^OtU*) . gH,»rB«^^©'r>'V:^ 
■C*?)i|$«i|iail^^g 1 0 0 i L/r®**©BFfS©tt^ 
^WSt^mi^t 4 C i {C?4±)r set * J; ^ K^c 
"9. -e-Cife*. SSl3S*S'3©I^J±*sJ:tJf;^Jl'-7'5» h© 

d^-^al-- F5S^*«l,»yfc4'^>:?'llSS2 1 0©J:5!5cl!S 
:g)ilHl8S«fiJc{Cj:or^«mEU'<;U^^lI8S2 0 5-?> 
fi^^ff U ■-^^I'^ftliaS 2 0 6 L r . ±12© J: ^. 

«tmjsmEE-^^-^©sji b -<ji'©5a^e<]^t^^«ig*« 

)ncMitLtc'^m'^s.x:^m^-- h 1 . 2. 3-p. m-^ 
xtim^- Ml. 12. 1 mmntim'^- h 2 

1 . 22. 23*. ±Xl^^mmWI^S. 1 0 0 Klfp 0 ii 

Mcm^o—m^m&Lxh. mtf-&n6©'-j<-h© 

<i»©^ S tcH*«lfiJc©SUt$ *>6 «>-eii8.«r 

[0 04 2 ] S^i^ti#BS0/c3!)J. ■e©rtS{Jmj& 

tC-PC^rfc. igC^miE U'<-'l'©mieSffVdd3^Ci'*S 
liX i>mmf&mmi!fi^Ctj:i^Ji ^ <Iiiat4«:l««r*/c 

[0043] ^C*J. m 1 CC5^L//c«S^s£r«. 

*5#S¥i»f*«gi 0 OK:^=tLrA:t)$nii*ttc, n 

2©4^i*^Sl 2 OK:ji!fL.T«Vdd2*5SjSL'ttt>C 
©lilS8.'^©S^:!pejtS^(c^«&S4i. IR3©iHii^^ 
gl 3 0iC^l,X\,ty dd3)fimm[yt£\,^C<om&t^<0%. 
aS*'6ii:ge^K:^3*iT(,^€.*J, c©J:^^r^^r-:>fc 
a3S©S?®mE«. a4{C7nO/£:J:'5tc. {^jt««fciS 
O^EU-cjUCflijlii^E ( C C -CttiSJCV dd3*s-f 
**i-r-2). ■rJ&rt>^Vddl<Vdd2<Vdd3<!:T-5) * 

g:^^*ssf*JSS2 0 otcA:tiL/. *©vdd34^^ 

^l^i*S^a2 0 OTKE (*fc»lx'<;U->7 hS/clii' 

5>7') bt:vdd2-^Vddi?rfp'3tiiur, -en^^r-s-n 
■etijticr iS^ftiiB (m2 ©¥iS(*^g 120. 
^3©*«(*^gi 3 0) tc*tLTSu^i|iie(*jia2 

0 0 3!»6iaiSM«:«*&r«J:^{CfCfcJ:l>. {BL. c 
©li^tCtJ. ^Jftffl*3S<*SB2 0 0*>P,SiHii(*KB 
^t-iH^inc>mMnK^\ht> («*S) TSfc«>©tti:ti 
h^JW. ±iS©H 1 ^tc^l,fcas«e)(©JS^J: 0 
fc^<!kf'^<i:)ics. LA^U. c©J:^»ecric<!:C{:j: 
. i|#S*^flf^B 1 0 0 te J: CXm 2 (O^^mwmS 1 2 



(8) 



X3 



0 tj:hzj^!,c^3<o^mw^m. 1 3 om^'^A.fcmsm^ 

^i, c<oj: ':>tj:Wimm^<iymi!immm»^s.2 
m 2 (D^mwma. izott hzficm 3 (ommi^^s i 3 

[0 044] SI tc^i//ciiisi«fiS*jj;c/-e-nic 

«-:5< SiBJ-C«> — :3©#^*^{*^a 1 0 0 ic^VX lO 

(t?«^tf n 2 ©i|i^*«a 1 2 0 3 (Dmm»^& i 

3 0) 4Si^-r2>ti-&K:-:3l,»-r^'</cAS. S5*J<fc(yf|l 
6 iCTjkLfc^ ^ tC. — 3©1tS^I^(**5a 1 0 0 CCjfef O 
-C, -gtcmi*l^2(D^3H*Kai 2 0©i?f. 
l^3CD^^<*^ai 3 0©i«>. il*^ J;e>M:, 

^f*iia© 5 1^*1 P>-Hi©*3?f^a©*?:gss5"^"* 
*^^L/-c-s4i»i*^a©^i®mE^<'F'3t±5-rJ:e'«:-r 20 

[0 045] C©«-^. SaSSEW^JU^JftlalSSZ 0 5 
■^^■^«liU^-'l'^^iaK2 0 6©^gSI5»*ifi^«5^ 
FfR^*fflt->:fci' -5 >:^1I8S2 1 OlciorfllfiS 

*an*s^ai 0 o*sisfflLt:c»^)B'TS©«iiU'^-»i' <v 
ddi^vsi) ^c^^©^±^•7-i?>*mJi^/cffi^ci9: 

u-^;uVddi-^V5i) J:"? ^3ial.»«^i^'^^^©A^«:-5 
(,!.T». -€-©L#C»fiiSBE*iliA/c«fffi5E^*Sd?5>':/ 30 
(X7-f;3^*/tl3:U-<;l'->:7 h ) $*T.-5©-r. <!:©J:5 
^i«EU'<Ji'©«?®.«ff-^<i-^*^A:^?i^"Ct> ^tiic 

ifiur-^icvmimjsi-Lx'^^^mi^^m. i o o ccjg^ 

L-fcWIU-^^l' (oiiJCC-CttVsl^VdcIl) ©«ai 
^E-f>^#*> #S*5if*^B 1 0 0 (cJtit{^TA:tnr-5> 
Ct*it?*S. r^lt^^. S?g!SE-^'«^©«)EU'^-'l' 
*J!HF5e*j3l(*Sia 1 0 0 J: *) <>iSl.»4)©-C*ti«. i'© 
J: ^ ^c1S«©¥Sli*Siatc>!=f b T 4> > ^}ftffl**{*^a 
2 0 O^SSSU-CfflC^-SC i*5oI#^-C*-5. (lU. sft*) 

{cfc«}ii-n^fiii{c!^5E^3i<*^a 1 0 0 <d^^wk*> ao 
6 jaiBl Lfc«EE u-^ ;i'©«?8iaE-tHi-^*i A;^3 § n/cti 
■^tci*-5-©|!iiDr-{jnii^ci«-i-'5$r^>^:cii (^Jftffl 

^XS>i>) . JSte. C©J:^«t«S1ifiX©^BSffl*«i* 

^g2 0 0?r}i?fflL/c^^©^fi£**i*ilg*Jj:O'-e-© 
9\-iWm n ©¥J^f*^S^glc J: o r ism 3 n |51S§3S 

[0 04 6] [^2 ©^JtlOJfJ!^] 13 9 *I6B«©^ 
2©|lifi©J&SitCl^^>igfi!E*»f*^S©±S§i5©«SSi?: 50 
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ffiStWK:«Ucfc©r$)?). ^cfc, *lfeB^©ll2©*ifi 
©?KSIlc<j^-5>*2H*^a«, ||»MtCC©ii^^3H**5 

imt^h(Dtri>, tfc, ±ie©ii 1 ©*jfe©?fjsii 

|5Ht©gqi4-^>m^«:-:)l,>-C{*l5 C?5-^?:fl LXVm^ 
m 1 ©ias©JK.«tBI«©giJ{4-?'m^«:oi,»r© 

i*a»=tiisT?.. 

[0047 ] C©igfi£*«ft^BW. ^ 1 ©^©J^SS 

©SRS^|ian*siaK:S6tcflnjLt:, o 

Oj&J. ffS©t^a 7 i-iSSf^ (Fi ) ©fi# (S Vsi) 
(Dm^ (SVsi) ©A:tl=S:Sl:t5Ci4tf ^*>©-r* 

»3. s/c^g!5ffl*»i*$ia2oo*i. •e©B'TS©i'ci-^ 
i'jijsas (Fi ) tit^tji-otci^viy ^m&^ (F2 . 

F3 -) ©{f-^ (SVs2. SVs3--) «:Sl:tr. ■?•©« 
(SVs2 . SVs3-) *HiT5S©i'nt/4'SjS?» (Fl 

) icK^Lx^^m^mw^s.1 oo^txt}ti>c 

te<tO*#3t*^S«:^ai 0 0*^e)ai:^$ia«>{i# 
(SVsl) ^BfrSCfOf i'SiSSJ (Fl ) ^W^JftS 
d'O fi^Sj^S!! (F2 . F3- ) ©fi^ (SVs2 . SV 
S3-- ) K.K^LXtiit)ti>Ct^n^i'Ovi>mil^^ 
nm^2 2 O^^fbiC^UXl^i. 
[0048 ] S 6{Ci$*fflCC«. ^^*3S<*^a 200 
tc». #S^»i3f<*^ai 0 0©it-^AtU;'J^t<- b (PV 
sn) 1 0 2<!:©ra-CS:i»K:fi-^ (SVsl) ^-^JDiO 

r4fc«b©i^5t(i-^AW:ti!j<- I- (PVsi) 2 0 4i. 
ii2©**i*^ai 2 oom^xmt}^^- h (pvs2 

2) 1 2 1 i©Fa-CSt»K:m-^ (SVs2) =l:-P'Ott)-r 
5/cJst)©€-^AUJ:'3'J<-h ■(PVs2) 203i. ^3© 
¥53H*^B1 3 0©ft-^Affi*^-h (PVs33) 1 3 
1 <!:©H-CS:t»tC(i-^ (SVs3) ^-PK) t'ori>tclsbCO 
{f-^AHl:t)^- h (PVs3) 2 0 3i. f5#<SVs2) 
©i? o i'Si^l!^ ( F 2 ) irWi'^Oi'U -y i^M^^ ( F 
1 ) iC^iSib, ttcM<.CmM<D^Uy t>m-i&^ (Fl ) 

©ft-^ (SVsl) ^Sr. (SVs2) (i:>i>u-yi>mSMSi 
(F2 ) tC^JftrSFl /F2 ^^11882 2 \t. (B^ 
(SVs3) Oi'n-^ i^Jliffit!! (F3) ^m'S.coi'^v 
mSLUA (Fl ) tciE^U. */cj£K:§rS©i'a -:» ^mm 
^ (Fl ) ©it-^ (SVsl) fi-^ (SVs3) ©5'n 

V ^mmn (F 3 ) Misufi-r* Fl / F 3 sj^hssz 2 

2i^{ix.-Ct^2>. #(C, #Sfi^AtH:*)^- h (PV 
si) 2 0 41J. (SVsl) ©^U-^JU-^i7n-:> 
m^mL (Fl ) «:*Ht.L.-c:e*4S*§'f>k--4r>::^© 

[0049] c ©n 2 ay^m<omw^c%i,mw^MW^ 

a-C». ±g2©J:'5!&1HSfllfi)E?rSSC<!;(Ci:»3. 

i|i^(*^a 1 0 0 cctj , 'pu < i 4>Bffs© i>u -j i7mw. 
(Fl ) (Dm^Xliit)^^--^iW[V)itc^ixmisct 
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(F1/F2 ^^|5|g§2 21. F1/F3 ^«^lHl!82 2 
2) il/Tti. f?!l^«PLL (Phase Locked Loop) lo 

[0050] tiis. JrlBClg 1 <Dmm<Dfimi6^lff^2 

<DmM<of&mrc\,t. ^^¥^i*«a2 o o \t^%^m 

i,j:'!>icmi^ibtixi^i,-f}i. ^^mmmwi^mz 0 0 it 
c © J: ^ r^imomic i> . «!^3c^<*^a 1 0 0 

rsifit • !R^itifcn^mmi^^& 1 0 0 mv^m 20 

/£:-rci*i'C*-S,J:5K:S^$nri,^-S*>©<fr-5) i 

^<om, '^m^mi^^si oo ^^mmmim 

g :/*f5J*6-C* -5 c i ^ * t? 
to 0 5 U 

;U©ft-^ ©BfrJc©^ U-^Jltit^U-:) terns. \y ^ 

^g'^ci'-^iA*i-r4J:^itcL./c©-C. 4#S*iSft^B 
ic«> ^-)i:< it,BiTS©^Eu-^-'U©A;'3^- h-^'tH:ti 

Sffttft©*ii<*9^ :7-©J: ^ /j4£^{*^g (± 
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m tcfcwsAffi;'3*-h©fflt&-t'asi*ii>nci>'b©^c 

i^splirfei^rS. St»rtt«*M^i^f»©AaJ:t»sJ< 
- h -f-t n 6) i ^{Cif^S <!: o r I ^/c v^U K^kM^C i' 

?:=&BS-r -5 c i *s-ct? ^.or. «iifl*K©*«* ? ^ 
©J: ') fs.m^'^^om&^^iSi ©ifij±-?>;^;u-:/ 
h©3St«*Ji:i:^*n6tCj:5i53:^ Kk^«r^^-5C 

[005 2 ] S/c. 1135312 $/cB 4 ieS8©ii^i*^|g 
*/cttig*^9 1 2©t»-r*a3&>tce*fi©SRK3{iai 

JU i BS)& -5 /c^E U^.'l'©1iiSSE?:§W 
-C. ■?-©«?(SmE*B^S©«EU'<^Utc^aiL/T#S^ 

-C. ^^«¥^<^gA5, !ttS*2S«:$^a©jffflL-Ct,> 

4^s©SE u t -5 /cSE u-^;i/©masmE 

*SWr. ■t©«S[«E*3r:£©«EU'^^l'«:S:«SL/r 
!|t3E*«»«g-^<!:tlJ;^-r-£J:^W:Lfc©-C. !Kf;£¥^ 
<*^ISW:», ii>Ja:< itSISSEA;^^- hi> MS© 
mEU'<;i/©aJ:'3'-i<- h<i:4g:i:f-S/cWC}^tj'Cit/j: 
<5. ■5-©*S«. fiaPfttrt©*5i»9^2'7-©J:^/j:it42i«: 
«g«:*$l^ SAai;'3'i<- h ©<i®-^«»*ii>>a:i'» 4>©cc 

^aS©«El'-^^i'«:>ttJc;-r-S. C i*s-C# 
•S. */c. St,>T:««Mt*^«©Aai:t)4<-h-?»*ti6 

iJtU-C* ^>©r . «|iftSR©*SH*^ f 7'© J: 5 /d:¥^l 

«tsia©tsii0a* *) ©r6i±-*>;^ ^i/- rf-yy ©?fes*j j; 

[0053] S/c. i«*^3iB*S©*3i«:^a*/c»f|» 
*3Ci 1 3 Sen L 1 6 ©l>-r4a*>{CSStS©SfiS^<*ilB 

©Sfflbr i,^.i.ms©i'a i^m^^tit^fi^tci'a 
S«»tc^«SOT^5£^(*«a'^iUi^»-r4. *JJ:c; 

i^u-jf mmsnc^m uxmtibx. 4#3t^3i<*$ia t 

i,m<D^mf$mmtj: ^^txti-ri>j: ^ ic vfcox. ^ 
n^\t^mc\t. pu < i fcffjc© i^^v ipmmsio 

i>Km:fd^^~ h©ffl»-^ttS4iJ>'ict»<>©K:«^oo, 
0aS©«EU'<^l'K:*tlt.-r'5Ci*irt-5. 31 

o Tl»/c v;U9^B$^t|g^t i'?r*BST C i *ST ^ S© 
T. «*^ttf^©¥^f*9^ 7-© J: ^ ^ciH3l(*^g©Saii 
*as«DO|6]±-?>;^jW-p'-^ ^©»S*5<kDf*ia6{cJ: 

[llS©fSW<cg$iB^] 
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a©ifiSB©«ifi£* Sirica fcs-ccfe * . 

[02] WSXS. U'<Ji'gE^lilK©0SfllR£*ei^Wtc 
[113] {i-^aEU'<^l^^lslK©8lS«fi£*^KWtc 
[114] 1 as©*?®*!?:— ^8Sffl*^<*SIS«c 

[^5] -o©#s*it<*^atc*fb-c. -eic— o© 

*3l«^«S©i?^*«^i^-^ft^®-?''3 1 »3 «:?f ^ J; k: 

S3£ LfcJS^©-«*!l*«^W«:*L/c0r*S. 
[06] — 0©^3c^aW*$?SiC*fLr^|!f©mEEl'-^ 
;U©mjS!«a©'5 1 -^©S?ffiSiI©tt$S*Sl:t 

•c, ■e©«i?e«sff*^^i-/-c@f^©aij®sii*<'p*3tiiiy 

[ 0 7 ] 0 6 tCTT L /c«lil«fiS©^ffl**i*i5a«:S 
fflU/c«^©Sfi5t*»i*«a*Jj:C?Je©i^SB©ll2©* 20 

ilffiss©— L /C0-C* 

[0 8 ] 0 5 M:7SL.^«JS«l^©Saftffl^3it^a=ir» 
m L//ca^©ilfi3E*^<*^S*J J; D^-?- ©i^SP©^ n ©* 

3i*tsiai6a«: <fc -7 -cw^g 3 n * iei8S j^©— fn* ^ o ^ 

0-C4)-5. 

[09] :4:^IS©li2©|lt&(D^aS»:^^ig^9{4:^ 

a©isa5©«ifi$;* f-cmi^fcm-chi,, 
[0101 !^5E^i*^a*iJ;yf^ffi^«i*^Jsa4c» 



!^BB 2003-197851 
18 

- K ««: * f 7^ ^ > e^jB^ 2 nfc— o©7' > h ie^s 
[011] !^s^»{*^a*jj:c;i^ffl¥an*^a%, 

i'««±iii'{C||ilL.-CtSfiSi|£3fi*Ka«r«fiR-r5J: 

^ L//c^-^©II^Jf$^©— fl»l=Sr*l/fc0-C-*?>. 
[012] #5EiH^<*^afcJ:0'g^ffl¥i»<*«a*. 

;l<+i^ • UBiSaiffiiiC, •€-©<te©maiiiiiiS-^'a 

hfcm-^om^Wy^^oy—m^^ b /C0-C* 

[013] —3©';- U-A©T'f^> F±tC![#S 

^i*sa*j J: o'^»5ffl¥«f*§?a«:'5-n^niKa»*M)i 
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